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CLAIMS 



(57) [Claim(s)] 

[Claim 1] The manufacture approach of the electronic-circuitry equipment characterized by coming to 
have the process which removes the oxide film or the organic contamination film which exists in the 
electrode on wired members, such as the circuit board and electronic parts, on the front face of said 
electrode and said solder material in the manufacture approach of the electronic-circuitry equipment 
which forms solder material by flux loess, the process which supply said solder material to said 
electrode in atmospheric air, and the process which carry out heating fusion of this solder material. 
[Claim 2] In the manufacture approach of the electronic-circuitry equipment which carries out the 
soldered joint of inter-electrode [ on wired members, such as the circuit board and electronic parts, ] by 
flux loess The process which removes the oxide film or the organic contamination film which exists in 
the front face of the electrode of the process which forms said solder material in one electrode of said 
wired member, and another side in which the solder material and solder material which were formed in 
said electrode are not formed, The manufacture approach of the electronic-circuitry equipment 
characterized by coming to have the process which carries out location ****** of the electrode of 
another side in which the solder material formed in said electrode and solder material are not formed in 
atmospheric air, and the process which carries out heating fusion of this solder material. [Claim 3] In the 
manufacture approach of the electronic-circuitry equipment which carries out the soldered joint of inter- 
electrode [ on wired members, such as the circuit board and electronic parts, ] by flux loess The process 
which removes the process which forms said solder material in one electrode of said wired member, the 
oxide film which exists in the front face of the solder material formed in said electrode, or the organic 
contamination film, The process which forms the film which can control oxidation in the front face of an 
electrode in which solder material is not formed, The manufacture approach of the electronic-circuitry 
equipment characterized by coming to have the process which carries out location ****** of the 
electrode of another side in which the solder material formed in said electrode and solder material are 
not formed in atmospheric air, and the process which carries out heating fusion of this solder material. 
[Claim 4] In the manufacture approach of electronic-circuitry equipment given in any 1 term of claims 2 
or 3 The process which removes the oxide film or the organic contamination film with which the process 
which forms said solder material in one electrode of said wired member exists in the front face of said 
electrode and said solder material, The manufacture approach of the electronic-circuitry equipment 
characterized by coming to prepare for said electrode the process which supplies said solder material in 
atmospheric air, and the process which carries out heating fusion of this solder material. [Claim 5] The 
manufacture approach of the electronic-circuitry equipment characterized by the process which removes 
the oxide film or the organic contamination film which exists in claim 1 thru/or any 1 term of 4 on the 
front face of said electrode and said solder material in the manufacture approach of the electronic- 
circuitry equipment a publication being an atom or a sputter etching process by ion beam exposure. 
[Claim 6] The manufacture approach of the electronic-circuitry equipment characterized by the 
processes which remove the oxide film or the organic contamination film which exists in claim 1 thru/or 
any 1 term of 4 on the front face of said electrode and said solder material in the manufacture approach 
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of the electronic-circuitry equipment a publication being mechanical surface removal processes, such as 
polish, grinding, and cutting. 

[Claim 7] The manufacture approach of the electronic-circuitry equipment characterized by carrying out 
heating fUsion of said solder material in a non-oxidizing atmosphere in the manufacture approach of 
electronic-circuitry equipment given in claim 1 thru/or any 1 term of 4. 

[Claim 8] The manufacture approach of the electronic-circuitry equipment characterized by being the 
ambient atmosphere which contains the gas with which said non-oxidizing atmosphere mixed inert gas, 
such as nitrogen, an argon, and helium, or these in the manufacture approach of electronic-circuitry 
equipment according to claim 7. [Claim 9] The manufacture approach of the electronic-circuitry 
equipment characterized by carrying out heating fusion of said solder material in a reducing atmosphere 
in the manufacture approach of electronic-circuitry equipment given in claim 1 thru/or any 1 term of 4. 
[Claim 10] The manufacture approach of the electronic-circuitry equipment characterized by being the 
ambient atmosphere of gas where said reducing atmosphere mixed hydrogen and nitrogen in the 
manufacture approach of electronic-circuitry equipment according to claim 9. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to junction of electronic-circuitry equipment, and relates 
to the electronic-circuitry junction equipment which makes especially alignment of a large-sized 
substrate easy, and joins by solder by flux loess and which can carry out things. 
[0002] 

[Description of the Prior Art] Generally the soldered joint by the cream solder which contained flux 
from the former is performed. Moreover, when the above-mentioned cream solder is used recently, in 
order to reduce the public nuisance by the chlorofluocarbon for flux residue washing, and the organic 
solvent, the low residue for no washing and the flux of low activity are examined. Since it oxidized 
when heating fusion of the solder was carried out in atmospheric air and good connection was not 
obtained when this flux of low activity was used, the inside of a belt furnace body was permuted by N2, 
and was performed. Furthermore, the inside of a furnace body was classified into the inlet-port gas purge 
room, the heating fused junction room, and the outlet gas purge room three times by four shutters, 
atmospheric air was permuted by N2, and the oxygen density of a heating fused junction room was kept 
low with about 70 ppm. 

[0003] Although soldering by the above-mentioned cream solder is the simplest, since problems, such as 
a public nuisance by chlorofluocarbon and the organic solvent which are used for void generating by 
flux being involved in connection circles and evaporating and flux residue washing after fused junction, 
follow, the perfect flux loess soldered-joint method is examined. For example, irradiating an ion beam, 
cleaning it in the pad (plane of composition) and solder side of two members which were put in order 
and installed into the vacuum chamber, piling up two members in this vacuum chamber, performing 
alignment, fusing solder by ion beam exposure subsequently, and carrying out mutual junction like the 
publication to JP,58-3238,A, is indicated. 

[0004] However, by the approach given [ above-mentioned ] in JP,58-3238,A, in order to do all the 
activities of cleaning, alignment, and fused junction in a vacuum chamber, there was a problem that 
workability and productivity were bad. It is necessary to install the alignment equipment which grasps 
one side of joint material at least, is reversed in the above-mentioned alignment activity, conveys on the 
joint material of another side, and can carry out alignment only of many joints correctly especially in a 
vacuum chamber, and if the tooth space of a vacuum chamber extends breadth and a vacuum chamber 
for the installation, equipment will serve as an expensive rank, effectiveness will also fall and the inside 
of a vacuum chamber will become polluted [ tend ] by coincidence. Moreover, it was difficult for a 
limitation to be in heat capacity, since an ion beam exposure performs heating melting, and to heat a 
large-sized substrate collectively. 

[0005] Moreover, the above-mentioned atom or ion beam irradiation equipment, and the post-treatment 
equipment that performs future alignment, heating melting of solder, etc. are divided into JP,3- 
171 643, A, the inside of post-treatment equipment is maintained at an inert atmosphere, and alignment of 
two members is performed in the anteroom in it, and after carrying out pressure-welding heating and 
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tacking carrying out of the pewter ball to below the melting point, he conveys in a heating melting room 

and was trying to solder. 

[0006] 

[Problem(s) to be Solved by the Invention] Moreover, in the approach of above-mentioned JP,3- 

171 643, A, although the advantage that it was not necessary to carry in alignment equipment in ion beam 

irradiation equipment was acquired, post-treatment equipment is a vacuum chamber and the problem 

that alignment, heating, and melting connection had to be made in it was left behind. 

[0007] it is like the flip chip bonding which begins to mount a computer recently, and is connected with 

a detailed solder ball also in mounting of noncommercial equipment — it is detailed and connection of a 

multipoint is made. 

[0008] It was very difficult to carry out alignment of a majority of components with many such 
soldered-joint points in the inert atmosphere in a vacuum chamber, and to carry out heating fusion 
without a location gap in coincidence. Moreover, the activity of the time and effort which takes a 
member in and out of a vacuum chamber, exhaust air, etc. is complicated, and had become the failure of 
working-efficiency-izing. 

[0009] To be able to be made to carry out in atmospheric air alignment, since it is above, and to enable it 
to carry out by putting in block the components connection with a large-sized substrate was demanded 
strongly. Moreover, when alignment in atmospheric air is made possible, it is also an important 
technical problem to prevent the location gap at the time of member conveyance between each above- 
mentioned vacuum devices and alignment equipment. 

[0010] The purpose of this invention improves the above-mentioned trouble, and is to offer electronic- 
circuitry junction equipment excellent in workability, productivity, etc. 
[0011] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the 
manufacture approach of the electronic-circuitry equipment concerning this invention In the 
manufacture approach of the electronic-circuitry equipment which forms solder material in the electrode 
on wired members, such as the circuit board and electronic parts, by flux loess It is the manufacture 
approach characterized by coming to have the process which removes the oxide film or the organic 
contamination film which exists in the front face of said electrode and said solder material, the process 
which supplies said solder material to said electrode in atmospheric air, and the process which carries 
out heating fusion of this solder material. [0012] Furthermore, it sets inter-electrode [ on wired members 
such as the circuit board and electronic parts, ] to the manufacture approach of the electronic-circuitry 
equipment which carries out a soldered joint by flux loess. The process which removes the oxide film or 
the organic contamination film which exists in the front face of the electrode of the process which forms 
said solder material in one electrode of said wired member, and another side in which the solder material 
and solder material which were formed in said electrode are not formed, It is the manufacture approach 
characterized by coming to have the process which carries out location ****** of the electrode of 
another side in which the solder material formed in said electrode and solder material are not formed in 
atmospheric air, and the process which carries out heating fusion of this solder material. Furthermore, it 
sets inter-electrode [ on wired members such as the circuit board and electronic parts, ] to the 
manufacture approach of the electronic-circuitry equipment which carries out a soldered joint by flux 
loess. The process which removes the process which forms said solder material in one electrode of said 
wired member, the oxide film which exists in the front face of the solder material formed in said 
electrode, or the organic contamination film, The process which forms the film which can control 
oxidation in the front face of an electrode in which solder material is not formed, It is the manufacture 
approach characterized by coming to have the process which carries out location ****** of the electrode 
of another side in which the solder material formed in said electrode and solder material are not formed 
in atmospheric air, and the process which carries out heating fusion of this solder material. [0013] 
Furthermore, the process which forms said solder material in one electrode of said wired member is the 
manufacture approach characterized by coming to have the process which removes the oxide film or the 
organic contamination film which exists in the front face of said electrode and said solder material, the 
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process which supplies said solder material to said electrode in atmospheric air, and the process which 
carries out heating fusion of this solder material in the manufacture approach of electronic-circuitry 
equipment given in the preceding clause. [0014] Furthermore, the process which removes the oxide film 
or the organic contamination film which exists in the preceding clause on the front face of said electrode 
and said solder material in the manufacture approach of the electronic-circuitry equipment a publication 
is the manufacture approach characterized by being an atom or a sputter etching process by ion beam 
exposure. Furthermore, the process which removes the oxide film or the organic contamination film 
which exists in the preceding clause on the front face of said electrode and said solder material in the 
manufacture approach of the electronic-circuitry equipment a publication is the manufacture approach 
characterized by being mechanical surface removal processes, such as polish, grinding, and cutting. 
Furthermore, in the manufacture approach of electronic-circuitry equipment given in the preceding 
clause, it is the manufacture approach characterized by carrying out heating fusion of said solder 
material in a non-oxidizing atmosphere. It is the manufacture approach characterized by being an 
ambient atmosphere containing the gas with which said non-oxidizing atmosphere mixed inert gas, such 
as nitrogen, an argon, and helium, or these in the manufacture approach of electronic-circuitry 
equipment given in the preceding clause. Furthermore, in the manufacture approach of electronic- 
circuitry equipment given in the preceding clause, it is the manufacture approach characterized by 
carrying out heating fusion of said solder material in a reducing atmosphere. Furthermore, it is the 
manufacture approach characterized by being the ambient atmosphere of gas where said reducing 
atmosphere mixed hydrogen and nitrogen in the manufacture approach of electronic-circuitry equipment 
given in the preceding clause. [0015] 

[Function] The above-mentioned spatter cleaning equipment and a mechanical stripper remove the oxide 
film of the solder front face of a wired member, or a pad side, the contamination film, etc. Moreover, the 
above-mentioned alignment means carries out alignment of the wired member in atmospheric air. 
Moreover, after the above-mentioned heating means carries out preliminary deaeration of the wired 
member within the above-mentioned reducibility gas ambient atmosphere which mixed non-oxidizing 
gas ambient atmospheres, such as N2, Ar, and helium, or H2 and N2, it carries out melting heating of 
the solder, and cools it after connection. 

[0016] Moreover, the above-mentioned exhaust air means carries out evacuation of the inside of a 
heating means, and the above-mentioned gas supply means supplies the above-mentioned gas in a 
heating means. Furthermore, the above-mentioned gate valve performs closing motion between the 
above-mentioned anteroom, a heating melting room, and a cooling room, and the above-mentioned band 
conveyor conveys a wired member to each above-mentioned **. Moreover, since the above-mentioned 
Au plating pewter ball prevents oxide film formation of a pewter ball front face, it enables the 
abbreviation of the above-mentioned oxide film removal process. 

[0017] Moreover, since the reduction process of the above-mentioned pewter ball removes the oxide 
film of a pewter ball front face, it enables it to form Au plating film good on it. Moreover, the above- 
mentioned height prepared in the wired member which should be joined, and the height which has a 
crevice perform alignment between wired members, such as the circuit board. 
[0018] 

[Example] Drawing 1 is the block diagram of the electronic-circuitry junction equipment example by 
this invention. In drawing 1 , spatter cleaning equipment 100 consists of three vacuum chambers, the 
reserve exhaust room 1, the cleaning room 2, and the fetch room 3, and each ** is connected by the gate 
valve 4. Moreover, the exhaust air system 5 and a gas feed system 6 are connected to each **, and the 
purge by evacuation and atmospheric-air leak is performed at the reserve exhaust room 1 and the fetch 
room 3. 

[0019] At the cleaning room 2, gas supply to the gun 7 which emits evacuation, and the ion/atom 
currently installed indoors is performed. As for the solder section (pewter ball), a connection pad, etc. of 
jointed material 14 which were conveyed in spatter cleaning equipment 100, an oxide film, the organic 
substance contamination film, etc. are removed from the front face by the exposure of the above- 
mentioned ion/atom. Moreover, the cleaning room 2 can process two or more jointed material which 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran__web_cgi_ejje 



3/21/2005 



JP,3207506,B [DETAILED DESCRIPTION] 



Page 4 of 8 



# 



interconnects to' coincidence. 

[0020] Subsequently, alignment of the jointed material 14 is conveyed and carried out to the alignment 
device 300, it is conveyed at the belt fiirnace 200 and heating melting of the joint is carried out. 
Conveyance [ from spatter cleaning equipment 100 ] to the belt furnace 200 from the alignment device 
300 and the alignment device 300 is continuously performed by the band conveyor. The belt furnace 200 
consists of three vacuum chambers, an anteroom 10, the heating melting room 11, and a cooling room 
12, and each ** is connected by the gate valve 4. The exhaust air system 5 and a gas feed system 6 are 
connected to each **, respectively, and the purge by evacuation and non-oxidizing quality gas is 
performed to it. 

[0021] The jointed material 14 in the belt furnace 200 is conveyed on each indoor band conveyor 13. 
Drawing 2 is the flow chart of the process which performs a flux loess soldered joint with above 
equipment. The gate valve 4 is closed altogether at first, step 400 - spatter cleaning equipment 100 — 
the plane of composition of jointed material 14 — ** — it is the process which removes the oxide film of 
a solder section front face, the organic substance contamination film, etc., and the details contain steps 
401-406. The cleaning room 2 is always exhausted so that the degree of vacuum of 10-5 or more Torrs 
may be maintained. 

[0022] The gate valve 4 of reserve exhaust room 1 inlet port is opened at step 401 , the jointed material 
14 which carried the pewter ball in the predetermined location is carried in to the reserve exhaust room 
1, and evacuation of the reserve exhaust room 1 is carried out at step 402. When there are much gas, 
moisture, etc. with which jointed material 14, such as the printed circuit board, was adsorbed, it heats at 
the same time it carries out evacuation of the reserve exhaust room 1, and degasifying is performed, and 
the vacuum down in the cleaning room 2 is prevented. Moreover, before introducing jointed material 14 
into the reserve exhaust room 1 , the processing time of cleaning equipment can be shortened by forming 
baking (evacuation and heating) equipment. Subsequently, at step 403, the gate valve 4 between the 
reserve exhaust room 1 and the cleaning room 2 is opened, jointed material 14 is conveyed in the 
cleaning room 2, a gate valve 4 is closed, rotating jointed material 14 at step 404, and carrying out 
horizontal migration, the ion / atom beam 8 of a gun 7 are irradiated at jointed material 14, and spatter 
cleaning of the pewter ball and the connection pad side is carried out. 

[0023] At step 405, the jointed material 14 by which opened the gate valve 4 and spatter cleaning was 
carried out is conveyed in the fetch room 3 by which evacuation was carried out, and a gate valve is 
closed. Subsequently, at step 406, after returning the fetch room 3 to an atmospheric pressure, the gate 
valve 4 of fetch room 3 outlets is opened, and jointed material 14 is taken out. Subsequently, at step 500, 
alignment between jointed material is performed in atmospheric air. Next, at step 600, heating fused 
junction of flux loess is performed using a belt furnace. This step 600 contains steps 601-606. In 
addition, after evacuation, the inside of the heating melting room 1 1 introduces a non-oxidizing gas, and 
always maintains it at the non-oxidizing atmosphere of a high grade. 

[0024] At step 601, the gate valve 45 of anteroom 10 inlet port is opened, the jointed material 14 after 
alignment/assembly is carried in, evacuation of the anteroom 10 is carried out at step 602, a non- 
oxidizing gas is introduced, and a high grade ambient atmosphere is formed. Subsequently, at step 603, 
the gate valve 46 between an anteroom 10 and the heating melting room 1 1 is opened, jointed material 
14 is conveyed, a gate valve 46 is closed at step 604, and heating melting of a joint is performed. 
[0025] Subsequently, at step 605, the gate valve 47 between the heating melting room 1 1 and a cooling 
room 12 is opened, jointed material 14 is conveyed to the cooling room 12 maintained at the high grade 
inert* atmosphere, after cooling, a cooling room 12 is made into an atmospheric pressure at step 606, the 
gate valve 48 of an outlet is opened, and jointed material 14 is taken out. In addition, since the impurity 
gas concentration in the above-mentioned high grade inert atmosphere can be set as arbitration with the 
degree of vacuum at the time of evacuation, and the purity of the inert gas introduced there, it can set up 
the optimal flux loess connection conditions for every combination of various solder material and 
jointed material. 

[0026] In addition, in the above-mentioned flux loess connection, when using solder with sufficient 
wettability like Sn system solder, as an anteroom 10 and a cooling room 12 are omitted and the inside of 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 3/21/2005 



JP,3207506,B [DETAILED DESCRIPTION] 



Page 5 of 8 




the heating melting room 1 1 is made into gas ambient atmospheres, such as N2, Ar, and helium, a flux 
loess soldered joint can be performed. Furthermore, H2 can be mixed in the above-mentioned ambient 
atmosphere, it can be made to be able to react with oxygen, and the oxygen density of an ambient 
atmosphere can be stopped low. Moreover, an evacuation system is omitted, and even if it uses the belt 
furnace which permutes atmospheric air with each above-mentioned controlled atmosphere, a flux loess 
soldered joint can be performed. 

[0027] Drawing 3 is drawing explaining the ** arrival process of the pewter ball in above-mentioned 
this invention. As shown in drawing 3 (a), first, corpuscular rays, such as Ar atom, are irradiated an 
LSI 141 top with spatter cleaning equipment 100 in the plane of composition of a ceramic substrate 142, 
and the oxidizing zone of the 20th page of a pewter ball and the 143rd page of a pad, a contamination 
layer, etc. are removed. Subsequently, as the pewter ball 20 and a pad 143 carry out ** arrival as it is 
shown in this drawing (c), when it heats in the belt furnace 200 after carrying out alignment of the 
pewter ball 20 and the pad 143 in atmospheric air, as shown in this drawing (b), and shown in this 
drawing (d), ** arrival of an LSI 141 top and the ceramic substrate 142 is carried out through pewters 
[ many ] ball 20. 

[0028] In addition, the usual solder material widely used [ germanium / Pb5Sn and Sn3.5Ag, Sn37Pb, / 
Aul2] for the above-mentioned pewter ball 20 can be used, and the inert gas of 1 :1 and 1 :3 is used for 
the ambient atmosphere in the belt furnace 200 for the presentation ratio of H2 and N2. Moreover, the 
presentation of these gas ambient atmospheres is suitably set up according to soldered-joint conditions. 
Moreover, the same process can be applied also in case ** arrival of the pewter ball 20 is carried out on 



[0029] The continuous line of drawing 4 is an example of the data in which change of the oxide film 
thickness of pewter ball 20 front face in the above-mentioned process is shown. ** The initial state of 
LSI 141 is shown and the front face of the pewter ball 20 is covered by thick oxide film / contamination 
film 21. ** It is in the condition that an oxide film / contamination film 21 was removed by the above- 
mentioned spatter cleaning, for example, the thickness of an oxide film / contamination film 21 is 
reduced by abbreviation zero from lOnm of the abbreviation for early. 

[0030] ** It is in the condition that the oxide film 22 was again formed in the front face of the pewter 
ball 20 of the alignment in the above-mentioned atmospheric air. However, since the pewter ball 20 is 
not heated, the thickness stops at the thickness of 2-3nm or less like [ growth of an oxide film 22 is slow 
and ] illustration here. If the sample of the above-mentioned ** is heated in the belt furnace 200, as 
shown in **, as shown in **, an oxide film 22 will be torn and internal solder will be exposed [ the 
pewter ball 20 carries out melting expansion, and ]. ** It is in the condition which connected LSI 141 
and a ceramic substrate 142 with the melting solder of**. Moreover, a comparatively thick oxide film is 
formed in the pewter ball front face after ** arrival of the above-mentioned heating melting. 
[003 1] Since the chain line is a property when not performing the above-mentioned spatter cleaning and 
an early thick oxide film remains to the continuous line of drawing 4 , in the melting process of **, 
faulty connections occur frequently. 

[0032] Drawing 5 is process drawing showing an example of the approach of carrying out ** arrival of 
the pewter ball in pads, such as LSI and a substrate. First, since the pewter ball 20 will fit in in each 
above-mentioned crevice as shown in ** if the solder positioning mold 144 of glass fiber material which 
equipped the location of the pewter ball 20 with the crevice is prepared as shown in drawing 5 **, and a 
countless pewter ball is supplied and rolled on it, the spatter of the Ar atom etc. is carried out to this, and 
the oxide film of the pewter ball 20 is removed. Subsequently, if alignment of the pad 143 of the printed 
circuit board 142 is carried out, it is piled up and heated on the pewter ball of the above-mentioned ** as 
shown in **, ** arrival will be carried out to the 143rd page of the pad with which each pewter ball 20 
corresponds like **. 

[0033] Drawing 6 is data which measured thickness change of the oxide film 22 at the time of neglect of 
the pewter ball 20 which performed the above-mentioned atomic (atom) spatter among atmospheric air. 
Although oxide-film thickness amounts to lnm in several minutes after neglect among atmospheric air, 
even if it passes through several days after that, it turns out that it has stopped at the range of 2-3nm. If 
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this oxide film thickness is 2-3nm or less as drawing 4 described, heating melting processing in the belt 
furnace of drawing 1 can be performed good. 

[0034] The properties of the circle mark of drawing 6 and the trigonum mark are the wetting flare die 
length of the pewter at the time of carrying out ****** arrival to the pad side of other samples which set 
the controlled atmosphere in the belt fUrnace 200 of drawing 1 to N2 and H2/N2, and carried out the ion 
spatter of the above-mentioned sample similarly, and the property of the rate of the said flare, 
respectively. The above-mentioned wetting flare die length and this expansion ratio property were 
measured using the solder pellet. The inclination for both characteristic values to fall slightly with 
neglect-among atmospheric air time amount is seen, the wettability of solder is good for example, 
neglect-among atmospheric air days [ seven days ] after a thing, and it is shown that good connection is 
obtained by flux loess. 

[0035] Moreover, since it can judge that much more dates start that the above-mentioned oxide-film 
thickness amounts to 5nm considered to be a practical limit from drawing 6 , it turns out that it is not 
necessary to restrict the above-mentioned neglect-among atmospheric air time amount practically. 
Drawing 7 which is that this point was found out by this invention is the result of changing the oxygen 
density in the belt furnace 200, and measuring the wetting flare die length of the above-mentioned oxide 
film thickness and a pewter ball, the rate of the said flare, etc. If an oxygen density exceeds 20 ppm, 
oxide-film thickness will increase rapidly at a stretch, and will exceed 200nm, and as for wetting flare 
die length, this expansion ratio, etc., it turns out that it will fall rapidly by the time an oxygen density 
amounts to 20 ppm. Moreover, if 20 ppm is exceeded, a solder front face will form a purple-blue color 
by oxidation, and it will not be used. 

[0036] The example of this invention which connects the top plate 147 equipped with the frame 146 on 
the substrate 142 which has the metallizing section 145 as shown in drawing 8 below is explained. As 
first shown in drawing 9 (1), the spatter of the atomic ion of Ar is carried out, the solder 21 from which 
surface oxidation/contamination layer was removed by (2) is put on the both sides of the metallizing 
section 145 and solder 21 on the metallizing section 145, and ** arrival of the solder 21 is carried out 
within the above-mentioned non-oxidizing atmosphere by (3). Subsequently, by (4), the ion spatter of 
the solder on a frame 145 and the metallizing section 145 is carried out again, it is cleaned, and as 
alignment of the frame 145 is carried out on the metallizing section 145 by (5) and it is shown in (6), 
melting connection of both is made within the above-mentioned non-oxidizing atmosphere. 
[0037] Drawing 10 is drawing showing the approach of this invention of removing mechanically the 
oxide film of the above-mentioned solder 21, the contamination film (object), etc. That is, surface 
oxidation/contamination layer is removed through the rod-like solder 21 to the dice 30 for cutting. Thus, 
the ion spatter process that it can set to have indicated (1) of drawing 9 and (4) that the frame 146 
mechanically ground with abrasive cloth etc. was used for the processed solder 21 and a weld zone can 
be skipped. Moreover, if solder 20 and pad 143 grade are also mechanically ground in drawing 3 , an ion 
spatter process can be skipped similarly. Moreover, you may use as an approach of removing an oxide 
film, the contamination film, the organic substance, etc., combining spatter cleaning and the mechanical 
removal approach. 

[0038] Drawing 1 1 is the explanatory view of the approach of carrying out ** arrival of the solder 20 to 
the pad 143 on the substrates (or LSI etc.) 142 ground mechanically. Solder 20 is stored for example, on 
the solder positioning mold 144 of glass fiber material equipped with the crevice, and as shown in this 
drawing (a), from on the, abrasive cloth 40 is pressed, and a longitudinal direction is run or vibrated and 
it grinds in it. Subsequently, as shown in this drawing (b), the top oxide film 22 is removed, the pad 143 
of a substrate 142 is applied to the pewter ball 20, and heating fusion is carried out within a non- 
oxidizing atmosphere. 

[0039] Drawing 12 is the explanatory view of the approach of carrying out mechanical polish of the 
crowning of the solder 20 by which ** arrival is carried out to the pad 143 on a substrate 142. If 
abrasive cloth 40 is pressed against the crowning of the pewter ball 20 by which ** arrival is carried out 
to the pad 143 on a substrate 142, a longitudinal direction is run or vibrated and it grinds as shown in 
this drawing (a), as shown in this drawing (b), the oxide film 22 of pewter ball 20 crowning will be 
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removed, and a pewter 20 will be exposed. Therefore, good connection can be obtained by applying the 
pewter section of this crowning to a pad 143, and carrying out heating fusion within a non-oxidizing 
atmosphere. 

[0040] Drawing 13 shows the measurement data of the thickness of the oxide film formed in the 
mechanical polish aspect as compared with the case where spatter cleaning is carried out, when the 
solder shown in the above-mentioned drawing 10 -12 is left among atmospheric air. A black dot is data 
of a mechanical polish aspect, a white round head is data of a spatter cleaning side, and it turns out 
among both that there is no capable difference. In each example of above-mentioned this invention, it 
was the one main point to remove oxide films, such as solder and a pewter ball, by spatter cleaning or 
mechanical polish. 

[0041] However, if surface treatment of the pewter ball is beforehand carried out so that the above- 
mentioned oxide film may not be formed, the above-mentioned spatter cleaning and a mechanical polish 
process can be skipped. For this reason, the pewter ball 25 which covered the front face in Au layer as 
shown in drawin g 14 (a) is used. As shown in this drawing (b), the pewter ball 25 which carried out Au 
plating is dedicated to the crevice of a mold 144, alignment of the pad 143 of a substrate 142 is carried 
out, and if heating fusion is carried out, as shown in this drawing (c), ** arrival of the pewter ball 25 can 
be carried out on a pad 1 43 . 

[0042] Moreover, as similarly shown in this drawing (d) and (e), ** arrival of the solder can be carried 
out to the lead wire of discrete part 147 etc. At this time, oxidation of the front face of the lead wire of a 
pad 143 and discrete part 147, the contamination film, etc. are removed by spatter cleaning, the 
mechanical removal approach, etc., or are made to carry out Au plating. The Au layer 24 of the above- 
mentioned pewter ball 25 can be galvanized with barrel plating. It electroplates dipping many pewter 
balls 20 put in in the plating cage in plating liquid, and writing them with barrel plating about. The 
pewter ball 25 is made by the atomizing method, an oil tank method, etc. the pewter ball which used that 
the melting pewter dropped into the non-oxidizing atmosphere by the atomizing method condensed 
circularly with surface tension, and was solidified — every size — ******** — it is made like. 
[0043] It is the approach of supplying the pewter pellet of the amount of Sadashige Tokoro by the oil 
tank method in the oil tank heated more than the melting point of a pewter. A pewter pellet is fused in 
the oil tank surface section, is circularly condensed with surface tension, and solidifies the low- 
temperature lower layer section comparatively in the falling process. Thus, since an oxide film is formed 
in the front face of the made pewter ball, after weak acid liquid performs reduction processing of an 
oxide film, for example, it supplies in the above-mentioned barrel-plating tub, and the Au layer 24 is 
galvanized. 

[0044] As shown in drawing 1 , a wired member is conveyed at the belt furnace 200 from the alignment 
device 300 on a band conveyor, and he was trying to convey between each ** in the belt furnace 200 on 
a band conveyor in this invention. There is concern in which a location gap generates a wired member 
[ finishing / alignment ] by vibration in the above-mentioned conveyance process since there is no 
tacking meal. So, in this invention, as it is shown in drawing 1 5 -17, the above-mentioned location gap 
is prevented. 

[0045] it is shown in drawing 15 (a) - as — the pewter ball 26 for alignment to a wired member 141 - 
preparing - a wired member 142 — said - 27-29 are prepared and it is shown in this drawing (b) ~ as — 
the pewter ball 26 - said - it inserts in the core of the triangle which 27-29 form, and alignment is 
carried out. moreover, the pewter ball 26 - said — since it falls with nature in the core of the triangle 
which 27-29 form, the doubling precision at the time of not causing a location gap by vibration at the 
time of the above-mentioned conveyance, and piling up both wired members can be eased compared 
with the conventional alignment precision. 

[0046] preparing such at least two pewter ball arrangement - a wired member 141 - said - alignment 
of 142 can be carried out correctly. Moreover, each above-mentioned pewter ball is insulated from 
electrical circuit wiring of both wired members. Drawing 16 (a) and (b) are the cases where the above- 
mentioned pewter balls 27-29 are transposed to other projections 31-33, and can perform alignment 
similarly. 
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[0047] PIQ resin etc. can be used for projections 31-33, using the thing which is not dissolved at the 
time of the ****** arrival of other pewter balls, or the thing which has the adhesion of extent which 
does not produce a location gap among both wired members even if it dissolves, moreover, the above- 
mentioned projections 27-29 — said — the same effectiveness can be acquired even if it forms 31-33 in 
the shape of [ which was equipped with the crevice in the center like 34 of drawing 17 (a) and (b) ] a 
ring. If the above-mentioned alignment mark fits in mutually and a location gap is not caused, it is still 
needless to say that you may be other configurations. Moreover, it is not necessary to necessarily 
insulate from the electric wiring of a wired member, and each above-mentioned solder ball can form the 
solder ball for melting connection in the above-mentioned alignment, when sufficient tooth space for 
alignment can be secured. Moreover, you may make it hold wired members 141 and 142 with a fixture 
40 in the state of alignment, as shown in drawing 18 (a) and (b). 
[0048] 

[Effect of the Invention] In this invention, since it becomes unnecessary to install alignment equipment 
into a vacuum since alignment is carried out in atmospheric air and heating melting connection can be 
made using a general-purpose belt furnace after carrying out spatter cleaning of the 
oxidation/contamination film of the solder front face of a wired member, or a pad side, workability, 
productivity, etc. can be improved. Since oxidation/contamination film of the above-mentioned solder 
front face or a pad side can furthermore be deleted mechanically, the number of junction which omits 
the above-mentioned spatter cleaning equipment, or performs spatter cleaning can be reduced, and the 
efficiency of a junction process can be increased. 

[0049] Furthermore, by [ of a pewter ball front face ] carrying out Au plating, spatter cleaning and the 
mechanical deletion process of the above-mentioned pewter ball surface layer can be skipped, and 
workability, productivity, etc. can be improved. Moreover, since the above-mentioned Au plating is 
performed and oxidization/contamination film between Au plating layer and a pewter ball front face is 
removed after carrying out reduction processing of the pewter ball created by the atomizing method, the 
oil tank method, etc. with weak acid liquid, Au plating pewter ball excellent i n ****** can be offered, 
and the efficiency of a junction process can be increased. 

[0050] Moreover, by the height prepared for the both sides of the wired member which should be joined, 
and the height which has a crevice, alignment can be easy-ized and the location gap by vibration of the 
conveyance middle class can be prevented further, moreover, the thing which the front face oxidizes 
before solder melting since the wired member which carried out alignment is put into the anteroom of a 
belt furnace, and carries out evacuation and heating fusion is carried out within a non-oxidizing quality 
or a reducibility gas ambient atmosphere after removing adsorption harmful gas - preventing - flux 
loess — reliability — it is highly connectable. 

[0051] Moreover, the above-mentioned soldered joint conditions can be set up the optimal by control of 
the non-oxidizing quality within the above-mentioned heating melting means, or reducibility gas 
concentration. Moreover, the efficiency of electronic-circuitry junction equipment can be increased by 
conveying a wired member on a band conveyor. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram in which the configuration of the electronic-circuitry junction 
equipment by this invention is shown. 

[Drawing 2] It is the flow chart of the flux loess soldered joint approach by this invention. 
[Drawing 3] It is process drawing of the flux loess soldered joint approach by this invention. 
[Drawin g 4] It is data in which the thickness of the oxide film of the pewter ball front face formed by 
this invention equipment is conventionally shown as compared with the case of equipment. 
[Drawing 5] It is process drawing which carries out ** arrival of the pewter ball to the printed circuit 
board in this invention. 

[Drawing 6] It is the example of a property Fig. of the oxide-film thickness of a pewter ball front face to 
neglect-among atmospheric air time amount, and ******, 

[Drawing 7] It is the example of a property Fig. of the oxide-film thickness of a pewter ball front face to 
the oxygen density at the time of solder heating melting, and ******. 
[Drawing 8] It is the perspective view of a substrate and its top plate. 

[Drawing 9] It is process drawing which carries out ** arrival of the frame of a top plate to the substrate 
by this invention. 

[Drawing 10] It is the perspective view of an approach which deletes mechanically the oxide-film 
thickness on the front face of solder by this invention. 

[Draw ing 11] It is process drawing which deletes the oxide film of a pewter ball mechanically by this 
invention, and carries out ** arrival on a substrate. 

[Drawing 12] It is process drawing of the approach of deleting the oxide film of the pewter ball on a 
substrate mechanically by this invention. 

[Drawing 13] It is the example of a neglect-among atmospheric air time amount property Fig. of the 
oxide-film thickness of the pewter ball front face in this invention. 

[Drawing 14] It is process drawing which carries out ** arrival of the pewter ball which carried out Au 
plating by this invention to a substrate, components, etc. 

[Drawing 15] It is the sectional view showing the alignment approach in this invention. 
[Drawing 16] It is the sectional view showing other alignment approaches in this invention. 
[Drawing 17] It is the sectional view showing other alignment approaches in the pan in this invention. 
[Drawing 18] It is the sectional view showing other alignment approaches in the pan in this invention. 
[Description of Notations] 

1 -- reserve exhaust room, 2 - cleaning room, and 3 - a fetch room, 4 - gate valve, 5 - exhaust air 
system, and 6 - a gas feed system, 7 gun, 8 - argon ion or an atom beam, and 10 - an anteroom, 1 1 ~ 
heating melting room, 12 - cooling room, and 13 - a band conveyor, 14 - jointed material and solder, 
15 - table, and 100 - spatter cleaning equipment, a 200 - belt furnace, and a 300 - alignment device. 



[Translation done.] 
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toMl44£fflSU*0±lc$|&<7)/\>?7^^ 

ic/\>'$r7t-:-;u2o^[*^yjAt?(7)r% zftizA r m¥W$X'WLX/\y?<$-)i,20(Dmim3:%iL 

£-r^oODt\ ■lC^-TJ:3lC±f5B(7>/\>y7t-x-;U±l^'J>h^142(Z)/^Kl43^M^^ 

[0033]^tt±iaS^(ThA)X/^5t*fTfeofc/\>^7t?-;U20(D*a4>»e^<0il<blBi22 

<Dm&%<t%m%LtzT-*x&z> 0 mtmBit*%*i&&&&ftMX'i nmicjtf 

wl b &mx : b2~3n™<Dmmz±ti'oxi^zttft>frz>o E4Xj&'<tz&o\z % z<Dmitmmtf2 

-3nmOTT?fcniiMl©^^h^l=fclt**«fe»lK^S$S»lCtT*5^t^r#So 
[OO34]M6CDR^fcJ:tf=SW0>ft1£l**ft^^ 

l/H 2 /N 2 <!:LT±HEfim£l^*$^^ 

>y<Dteftttj&<yft££HttW 

<&*mif*ft+tt*7B&l3fcl*T*l*^£(Dfe^^ 
fo&Zt%7ikLXl\&o 

ioo35mtz.m^ l )±^itmm^mm±<ommt^^^5nmizmt^izit^iz^<<D^ 

*&£Bfc<bJIIJII*-mi::iliiLT200nm£j8;L tttitttfy**, Btf[3&<y*«;i*ii*»« 
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A,7£21 &**?<(Xm 45±lcM#. (3) lzr±E^IHb14»Hftrt-Cli^£2i 

^(4)|ZT^L^-Al45^7-rXgpi45±0l^f£^Wi;-l'^->X/^LT^ , J-->'yL, (5) 
lzr-7b-A145^^X«P145±lC(4fi^t3-frLr(6)lZ^-rcfc5C3M#*±E*ltib14» 

Bftrt a c£ifcttllk?'4. 

[0037]SlQI*±ffll*M£2i ©BfbBL ?5*|g(«s)l|$«*Wlc|»£-r**IBWa>^**-r 
mv&Zo ttetts #tt<DI*^f£2l £ffl9]ffl^X30lzfflLT£ffi<DB<b/^§feJf£ffc*** 

z<D«kai3«i3iLfci*^£2i t»s»icw«^ic«fcy«ttW(zwgLfc7b-Ai 46 
ia3icfe^rtt^£2o^/^Ki43^t«ttW[wgfe-rtitfafiitc^>x/^»xs^^i8-r5 

[0038]ani*««Wl3WBLfc»«(*fcf*LSI»)142±<D/^Kl43lCl*^£20$»»« 
Si 44±|C|*/W£20£fc£#>, *<D±fr bW§*T40£*PL^Ttit:£ ffllCj£*Tftf::tei8WlSl*TW 

*^* o *t^ra0(b)<D«k9lclltt©||<bK223^l»4**u\>y7|?-;b2Oiz*«i42a)/^Ki 

[0039]M12I**1S1 42±0>/<?Kl 43lC»J»$*iri^f^£2O0>TI«P$flH«WPaf 

0nmmv^ o mm(a)^z^t^^z s mm42±<Df^^43\zi$m^xl^/\>^-)U2 

0©lI»lcWSfli40^ff LaTflt»lRll37feff *fctt!6»3?«W»-r*4:, @B (b) Ic^-f <fc9lc 
/\^^--;i/201I»(Dttibtt22^|»***l/\>y20A<||aj'r'5. Lfc^ot, Z<DHgfl<Z)/\by 

^£/^Ki43iz^r#i^b#Bmi^fln?^^ 

[0040]®13l*±IBi|10~12lC5i*Lfd*&f££;fc^ 

fcfttfaMfcwwsapBflx-** eft#x/<?**'j-=:/?ffi<DT-*-c&y, M#<DBi::ii*r;& 

[0041]LfrU±EBfcK#»J*&KfcL^^^^ 
/ty**y-=:/y^«tttoffl»Xfi$*B«Z£#^ 

^AulT?aofc/\>^-;U25*ffll^cfe9rc«,KBI(b)lC*1-«fc9l-,AutootLfc/\>y7t? 
-;U25^Ml44(DlHl^lC!|ftArS«142(D/^Kl43^ii^t5-liL*P^ill-r€)^s 08(c) 

^25$/^Kl43±|C»*«Zi:A<T?Mo 
[0042]£fc, HflBKLTHB (d) % (e) IC;*-f £9l^(15«n a Q 1 47 <D'J-K«^I^I*^£*«f^ 

^ct^r^o /^K143, ©siJ^q a qi47<Dy-KS£i<z>Ma>gHb. »tfeBW**/<?* 
^■j-zi>^a«wi»*^*iCckyi»*Lfcy,AutootLrfcX<k3(3^o±ffi/N>^--^ 

25<DAul24tt«^li/^;Utoo#^lZ«feyAo^*ZtA<T?$*,/^b;Uftot^T?ttAotS 

fllzA:hfc£*0!>/\>$r7|«-/l,2O£too*^ 
A,25li7hT^X&toTi;«&trettb^ 

y^«iB»*lc*yR»lc^«C^«fflL,BftLfc/\>y^-;u*^X45lctt»l+**5 
[0043]»«fcT?l*ffi£M<D/\>^byh£/\>#(Dtt£^ 

-efcSo /\>^b^hi*a«aiffl-c»»LTaB»*ic<fcy n»i=3H6u. it«w«sa)Ti» 

**T«ilB^Bfc« 0 ^a)J:9l-Lrft&*Lfc/\>^7|<— ^©Sffilcliil^bKA^^*^ 
fliltf BBfclcTBfcBoaftMfcfrfcofcfc, ±ffi/<b;utoo#«rtlc«ALTAul2 

4^j6o^-r^<fc : 5i3-r^o 
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[oo45]mi5(a)(c^-f £91^ mm$mi 41 izitm^m0/\y^-^26^m\i-s mm 

ftB<Dtpibmzfcisb&A,v{£W'£;t>it£t%o &tz. /\>?#-;u26l*H27~297Wi5Jc?-&= 

ftM<D*'t>mz&f£tm*>&t;<DT\ ±tm&m<DnmizM&w?*izt$zt^tm<s ztzs 

[0046];z<D e fc9^\>*M-;-;uiBm£^^ 

t>mmtZ>£?\ZtZ> o mi6(a), {b)\t±.U'\yVK-)\s21~29*fe<J>m&^~Z3\zW.%®:7i 

tzm^x^).mm\zLx&.m^t>^iitdi^ti3<x^ 0 

[0047]£jE31 -SSlZlrtCD/O^-^KDjDW^BllC^U.f^tOs &&lM4;g$LTt 

mmmumi\[z^mr^^ct^nm0^M^^t^to^mi\mxifpiQmmmm^ 

&ZttfXZ& 0 &tz. ±IB£&27~29. 1^)31 ~33^Ml2(a). (b)(D34<DJ:dlC*&|C[M£ 

mis (a) , (b) [ZTikt^iz^ mmm^^ ti ^2^m.^t>^mx^m4o 

lz&i>mftt&&?lzLXb&l\ 
[0048] 

[iibjjcd^jii]*^^*, 

>7Ltz'&, xftLtpizxitLwetfrvtzox, frm£i*mm£n£*izwmt&!&mrfte<te i ). an 
mmmmzRm^jii-ipzm^xftttzttfxzzvx. wm&. ±mnm& fa±?z>zttfx 

ZZttfXZ&o 

[0049]^blc./\>y/f:— ;U^S(DAufto^^Z^|Zd;y±fB/\>^— ;U^SM<DX/^^7 

^mt/\y^-jimmmomity^mm^^t^0x\^mmzm^tzAu^^\y^- 
[oo5o]*f^ m$t*mmm®ttomi5izm\itzmmutwutttz>m&u\z&) % &wt; 

7t&jsxnw%toxmm%mtz>o)x\ iz/vtzmmmzzomwtfMitztizztmkL. -?=?v 
[0051 iztz. ±mmmm^m^<D$mitmtz[m7tm^mmo^miz < i:i) s ±^it/utz 



[M4]*$£0j!£§icj:y^j$£ft^^ 
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